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1. Nuclear Finance: From No Subsidies to
Nuclear Tax
The government has confirmed its intention to go ahead with plans to charge electricity
consumers for new nuclear reactors before they are built, and for taxpayers to pay a share of
any cost overruns or construction delays. In a consultation document launched in the week
before the summer recess, officials said the model is “essential” to attract private investors to
back the UK’s new nuclear ambitions at a price that is affordable for bill payers. The public
purse would also compensate nuclear investors if the project was scrapped. The new funding
structure could be used to prop up EDF Energy’s £16bn plans for Sizewell C and to resurrect the
dormant plans for Wylfa Newydd.
The hope is that the “regulated asset base”, or RAB model, will make major infrastructure
projects cheaper by shifting the risk of spiralling costs from the developer to the taxpayer.
Under the model, the developer would receive a regulated price to give it a return on its
investment expenditure, including during the construction period, and this would be levied on
energy bills. In the case of an extreme overrun, the government - effectively the taxpayer - could
either have to step in and pay the extra cost or scrap the project and pay compensation to
investors. The Government says its assessment of the RAB model has concluded that it has the
potential to reduce the cost of raising private finance for new nuclear projects, thereby reducing
consumer bills and maximising value for money for consumers and taxpayers. (1)
The energy industry will have until mid-October to respond to the plans before a final decision
is made by ministers. (2)
Dr Doug Parr, the chief scientist at Greenpeace, said: “The nuclear industry has gone in just 10
years from saying they need no subsidies to asking bill payers to fork out for expensive power
plants that don’t even exist yet and may never. This ‘nuclear tax’ won’t lower energy bills – it will
simply shift the liability for something going wrong from nuclear firms to consumers.”
Last summer, when the plans first emerged, the economist Dieter Helm, an influential
government adviser, backed the RAB model as a better deal than the contract handed to EDF
Energy to build the Hinkley Point project. But he added that it is “neither necessary nor desirable
to meet the twin objectives of security of supply and decarbonisation No smart contracting and
regulating framework can magic away the deep challenges that nuclear faces, notably: the
possibility that in the next 60 years much cheaper new low carbon technologies may become
available, possibly including new nuclear ones too; the very large upfront and sunk costs; the risk
and the safety regulation; and the challenges of getting rid of the waste.” (3)
“Let's face it: nuclear power is hideously dear and far from ideal”, says Nils Pratley in the
Guardian. “The government should be backing renewables, not tying itself to an expensive nuclear
future. That bill-payers got stuffed in the deal that brought the Hinkley Point C project into
existence is beyond dispute these days. Even government ministers barely quibble with the
National Audit Office’s assessment that consumers will be paying through the nose for 35 years.”
He says the “regulated asset base” (RAB) approach exposes consumers to the cost of overruns,
and in effect also requires them to provide financing at zero interest, a point made by the
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National Infrastructure Commission last year. The NIC report said: “There is limited experience
of using the RAB model for anything as complex and risky as nuclear.” Second, no financing
model can disguise the core truth about nuclear – the technology is hideously expensive. Even
after recognising the need to have secure “baseload” supplies, it recommended commissioning
only one more nuclear plant, on top of Hinkley, before 2025. That remains a common sense
analysis. Renewables are winning the price race. Let us pray, then, that a love-in with RAB does
not reignite ministerial fantasies about a “resurgence” in nuclear. We don’t want a resurgence.
We want to build as few new reactors as possible. (4)
RAB financing is more usually applied to projects where there is a natural monopoly, such as the
Thames Tideway where Thames Water is a monopoly provider of water and sewage services to
the ratepayers who bear the burden of the additional cost. Applying a RAB to a specific project
in a competitive market raises difficulties with the need to ensure that only those ratepayers
who would benefit from the additional cost of a nuclear RAB would incur the additional cost. It
will be difficult, for instance, to explain to consumers on non-nuclear green tariffs why they are
being compelled to pay an additional cost for generating capacity that offers them no benefit.
Even if an assurance of minimal risk to investors is offered, it is not clear whether the investors
targeted, for example, pension funds, sovereign wealth funds and investment funds, will be
willing to invest the huge sums required. Such investors have never invested in nuclear projects
so the RAB model may fail simply due to lack of investors. The new funding model won’t make
any difference to the construction and operation record of nuclear reactors around the world,
and the record of EPRs in particular is abysmal. Nor will it change the fact that nuclear vendors
are in financial disarray. (5)
Dave Toke at Aberdeen University has published a layman's guide to the 'Regulated Asset Base'.
(6) He says the system will allow the Government, though an appointed 'Regulator' to launder
electricity consumer's money to pay for the inevitable cost overruns, whilst the Regulator
assures the public that this all represents 'value for money'.
The RAB proposals were supposed to be included in a long-awaited energy white paper that the
business department has been working on for months, but, according to Bloomberg, this was
blocked by the Chancellor of the Exchequer Philip Hammond, because of the potential spending
implications for a new prime minister. The plans also included funding for carbon capture and
storage and a domestic energy efficiency programme. Whitehall officials across departments
were concerned the document was both incomplete and too sizable a policy plan to put forward
just before a new premier takes over. (7)
Leo Murray - co-founder and director of strategy at carbon cutting campaign 10:10 – tweeted:
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The nuclear tax will apply to all electricity consumers even if they have chosen a 100%
renewable tariff or live in Scotland where the Government is opposed to the construction of
new nuclear power stations.

Sign the petition against the nuclear tax here: https://actions.sumofus.org/a/no-energy-billsurcharge-for-new-nuclear

1.

BEIS 23rd July 2019 https://www.gov.uk/government/consultations/regulated-asset-base-rabmodel-for-nuclear

2.

Times 23rd July 2019 https://www.thetimes.co.uk/article/17cbe1b8-acbd-11e9-b657-11944f524f2a

3.

Guardian 23rd July 2019 https://www.theguardian.com/business/2019/jul/23/new-uk-nuclearplants-government-cost

4.

Guardian 23rd July 2019 https://www.theguardian.com/business/nils-pratley-onfinance/2019/jul/23/lets-face-it-nuclear-power-is-hideously-dear-and-far-from-ideal

5.

Written evidence submitted to the BEIS Committee by Professor Steve Thomas, Tom Burke CBE & Dr
Paul Dorfman (FEI004) Is there a ‘giant hole’ in UK energy policy?
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/businessenergy-and-industrial-strategy-committee/financing-energy-infrastructure/written/98710.pdf

6.

Dave Toke’s Blog 23rd July 2019 https://realfeed-intariffs.blogspot.com/2019/07/a-laymans-guideto-regulated-asset-base.html

7.

Bloomberg 12th July 2019 https://www.bloomberg.com/news/articles/2019-07-12/hammondpoised-to-halt-plans-to-overhaul-u-k-energy-industry

8.

Times 14th July 2019 https://www.thetimes.co.uk/article/a8f5d97c-a589-11e9-97a36b6d400e533c
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2. Do we need “firm” power or is 100%
renewables feasible?

In his last week as Business Secretary Greg Clark disclosed, to industry at a private meeting,
estimates of the amount of firm power he thinks will be needed in 2050, as his department
published plans for the RAB funding model. He said Britain needs to build a fleet of nuclear or
carbon-capture power plants equivalent to a dozen Hinkley Point Cs - up to 40GW of nonintermittent low carbon power stations to hit climate change targets. (1)
Conventional wisdom used to be that supplying our electricity with 100% renewables was
impossible. But now, it seems, that for the Committee on Climate Change (CCC) it is a question of
cost. It says you can only go so far with the proportion of our energy supplied by renewables
before costs start to rise so we are going to need nuclear or Carbon Capture and Storage to
provide some firm power.But the CCC is relying on its own estimate of nuclear costs in 2050,
believing they will be 28% lower by then. (2) This seems to be the new line from the nuclear
industry with Jim Crawford, project development director at Sizewell C declaring that an ‘all
renewables’ approach is not practical because costs rise steeply with very high levels of
renewables. (3) So even EDF doesn’t say it’s not possible, just that it would be more expensive.
And, of course, EDF Energy’s cost calculations rely on its own estimate that Sizewell C will be
20% cheaper than Hinkley Point C. (4)
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The CCC says it is possible for us to have only Hinkley Point C, but we would need something
else that is not a nuclear plant, such as carbon capture and storage probably with gas, to provide
firm power. Basically, the rule for the UK should be to do as much as we can through renewable
power generation, because it is cheap, but that cannot be the only basis for our system, because
you can only go so far before costs start to rise. You still need firm power alongside that, which
could be provided by nuclear or by CCS.
According to the FT, the CCC says it expects “firm” low-carbon power to provide 38% of future
electricity supplies. Nuclear currently generates approximately 20% of power in the UK. The
delayed energy white paper will indicate future electricity generation plans. (5) The CCC says a
net-zero economy requires near-zero emissions from almost every sector. If intermittency in
the power sector requires gas-based back-up or reserve, this could increase emissions.
Similarly, a lack of deployment of system flexibility could restrict the deployment of renewables
and increase costs. The CCC’s ‘Further Ambition’ scenario for the power sector sees low-carbon
sources providing 100% of power generation in 2050, through a mixture of variable renewables
(57%), firm low-carbon power like nuclear or plants fitted with carbon capture and storage
(38%) and decarbonised gas such as hydrogen (5%). (6)
The CCC estimates that electricity peak generating capacity will need to be 150GW in 2050 –
generating around 594TWh per year. It suggests that this would require the construction of 1 –
2GW of firm power per year between now and 2050 and 5-8GW of variable renewables per
year. (7)
The CCC says variable renewable electricity - such as large scale onshore wind, offshore wind
and solar PV - is now the cheapest form of electricity generation in the UK and can be deployed
at scale to meet UK electricity demand. In 2018 these sources provided 22% of the UK's
electricity. That proportion rises to 50-65% in its scenarios to 2030, and potentially higher
towards 2050. It says the intermittency of renewables does not prevent full decarbonisation of
the power system. Deployment of variable renewables, alongside system flexibility, is a lowregrets and low cost means of decarbonising the UK's electricity system. Several studies
demonstrate that annual penetrations of over 80% of variable renewables in the UK's electricity
system are technically achievable (i.e. electricity demand can be met at all times, whilst meeting
the standards expected of a modern electricity system). However evidence on the explicit costs
of integrating these renewables into the UK electricity system is more limited. The available
evidence suggests integration costs could be around £10-25/MWh for annual penetrations of up
to 50-65% renewables, but could increase further at higher penetrations.
But the CCC is just putting forward possible scenarios. It says “while the policy challenge in
delivering these scenarios is undeniable, there is good reason to believe that the range of options
could be wider and/or cheaper than we have assumed”. For example, it sees nuclear costs falling
by 28% by 2050, which given past experience seems highly unlikely. It also sees nuclear
possibly playing a role in grid-balancing - presumably thinking of future small modular reactors,
which are likely to be some way off. So a future based on a much higher percentage of variable
renewables could actually turn out to be cheaper and more feasible than implied by the CCC’s
scenarios. (8)
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National Infrastructure Commission
The National Infrastructure Commission takes a more nuanced approach saying there is great
scope for flexibility technologies to balance a system with very high renewables but it would be
a mistake to decide now that we do not need more nuclear after Hinkley, because some of those
technologies may not come through as we hope. So we should order one more nuclear station
now to keep the workforce together. (9)
At a Spectator Energy Summit, chaired by Andrew Neil, Phil Graham (Chief Executive, National
Infrastructure Commission) argued there isn’t a strong case for more than one more new
nuclear plant beyond Hinkley Point C because the cost of renewables is low and getting lower.
Overall demand for electricity could rise from the current 90 gigawatts to 170 gigawatts or even
268 gigawatts if the UK succeeds in decarbonising transport and heating. With nuclear plants
being gradually shut down, Charlie Ogilvie (Special Adviser to Claire Perry MP) argued that
carbon capture and storage (CCS) could provide the baseload power needed. (10)

Cheap Renewables Re-shaping the System
The myth that a very high level of renewables can’t be integrated into the electric grid is being
demolished by the clean tech and battery storage revolution. “By 2040, renewables make up 90%
of the electricity mix in Europe, with wind and solar accounting for 80%,” according to projections
by Bloomberg New Energy Finance (BNEF) in their annual energy outlook. “Cheap renewable
energy and batteries fundamentally reshape the electricity system,” explains BNEF. Since 2010,
wind power globally has dropped 49% in cost. Both solar and battery prices have plummeted
85%. (11)
BNEF identifies another crucial, inexpensive measure for flexibly filling the electricity gap
created by a lull in winds or clouds blocking the sun — so-called dynamic demand, or “demand
response,” which involves paying commercial, industrial, and even residential customers to
reduce electricity demand with a certain amount of advance warning. BNEF analysts explain
that combining batteries, demand response, and fast-ramping natural gas plants for peak power
generation helps “wind and solar reach more than 80% penetration in some markets.” When you
add in the other forms of renewable power — such as hydropower and geothermal — total
renewable generation becomes 90% or more.

Demand-side Response more Reliable than Nuclear
The National Grid Electricity System Operator (ESO has suggested demand-side response (DSR)
is more reliable than nuclear power in its latest Capacity Market auction guidelines. It has given
DSR a de-rating factor of 86%, while nuclear is de-rated to 81%. DSR is also deemed to be
marginally more reliable than biomass, coal and most interconnectors. Industry participants
suggested the move reflected the expertise of DSR providers in managing their portfolios.
“Presumably [the de-rating factors] reflects recent reliability of the UK nuclear fleet, and superior
performance of aggregators in delivering contracted response,” wrote Jon Ferris, strategy
director at energy blockchain firm Electron. (12)
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A radical way of getting to a grid with a very high renewable component is to build way more
solar and wind than needed. One American study shows this could be the key to the least
expensive path to an electric grid powered largely by solar and wind, because renewables are
now so cheap Oversizing reduces production gaps because more energy output is available
during periods of low solar and wind availability. Overbuilding also reduces storage
requirements (13) Avoiding curtailment made sense when solar generation was extremely
expensive: don’t build solar beyond what you can store. However, that means solar must always
wait for storage costs to decline and capacity grow. But with solar prices plummeting it can
make economic sense to overbuild it, say Richard Perez, University at Albany, and Karl Rabago,
Pace University. When the solar resource is oversized, solar generators can meet demand more
days of the year and there are fewer gaps – hence there are fewer times that energy storage is
needed to fill the gaps. Once firmed up through a combination of overprovisioning and storage,
variable renewable energy resources become effectively dispatchable – able to provide power
when as needed – and functionally equivalent to traditional power plants. In this way,
renewables can replace these generators without major grid reengineering. (14)

Estimating Future Costs
The CCC doesn’t have a good record of estimating future energy costs. Back in 2008, it estimated
that offshore and onshore wind costs would to be around £88/MWh and £76/MWh,
respectively, by 2020 (expressed in 2008 prices). Interestingly, high costs and the ‘limited
sunshine resource of the UK’ led the CCC to suggest that the potential for emissions reductions
from solar PV was ‘very small’ within the first three budget periods. In fact offshore wind
generation dropped to under £65/MWh in 2017, and onshore wind would be around £46/MWh.
Also exceeding expectations, UK electricity generated from solar PV has risen to 12.9TWh in
2018 - 3.8% of total UK electricity generation (335TWh). The cost of installing new solar PV
capacity is now around £56/MWh.
The ‘economic case for nuclear power deployment is strong’ and it is already ‘close to
competitive’ on price with fossil fuels, said the CCC in its first report in 2008, alongside the
prediction that three new generation reactors could feasibly be built by 2020 (with costs
estimated at around £50/MWh). But with the industry beset with problems and delays, the
latest CCC estimate of the cost of nuclear in 2020 is £98/MWh and only one out of six proposed
new nuclear reactors is currently under development. In 2008 the CCC expected that electricity
demand would continue to increase overall, but demand has dropped. The CCC now expects a
doubling of demand by 2050 due to extensive electrification of heat and transport. (15)
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Mark Jacobson and his team from Stanford University, reckon that 100% of all global energy can
come from renewable sources (with biomass excluded) by 2050 with full grid balancing. The
Stanford team say many possible solution mixes for grid stability with 100% wind, water and
solar power are possible. They found that the full final cost per unit of energy, in every scenario,
was about one-quarter what it would be if the world continues on its current energy path. This
is largely due to eliminating the health and climate costs of using fossil fuels. Also it was noted
that, by reducing water vapour, the wind turbines in the mix would offset about 3% of global
warming to date. The team’s explanation of this seems a bit convoluted, but the local air-speed
changes created by wind turbines can precipitate water vapour, which is a powerful greenhouse
gas (GHG). This saving is of course on top of much larger GHG saving from displacing fossil-fuel
use – although it is pointed out that the latter will take time to show up in global temperature
terms, whereas vapour reduction will have immediate local temperature impacts. (16)
In addition to wind, solar cells and concentrated solar power (CSP) in some regions, are central
in their proposed mix, as are marine renewables and geothermal. The team says “100% of all
end-use energy, rather than 100% of just electricity (which is ~20% of total end use energy), is
decarbonized” with balancing solutions found “by considering many storage options, namely heat
storage in rocks and water; cold storage in water and ice; electricity storage in CSP-storage,
pumped hydropower, existing hydropower reservoirs, and batteries; and hydrogen storage; and by
considering demand response and, in one scenario, heat pumps”.
A new report by LUT University in Finland and the Energy Watch Group (EWG) in Germany
outlines a cross-sector, global 100% renewable energy system. The full modelling study
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simulates a total global energy transition in the electricity, heat, transport and desalination
sectors by 2050. It claims that a transition to 100% renewable energy would lead to a system
that was economically competitive with the current fossil and nuclear-based system. It could
also, the study says, reduce greenhouse gas emissions in the energy system to zero by 2050, or
perhaps earlier, without relying on negative CO2 emission technologies. LUT/EWG have also
developed a range of national roadmaps for the transition to 100% renewable power. The new
global 100% renewable study builds on that work, and earlier global studies, covering all
sectors. The proposals for balancing the large variable renewable inputs look reasonably
credible, with energy storage meeting nearly 23% of electricity demand and approximately
26% of heat demand.
In addition to batteries for short-term storage, use is made for overall balancing and longer
periods of “Power to Gas” (P2G) electrolytic conversion of surplus renewable output to storable
hydrogen, along with methanisation, an approach being developed in Germany. Heat pumps are
also widely used, along with bioenergy-fired combined heat and power (CHP) and extensive
heat storage, offering further flexibility. In terms of transport, wide use is made of synthetic
vehicle fuels and direct electricity, squeezing fossil fuel out entirely by 2050. (17)
Dave Elliott, emeritus professor of technology policy at the Open University, says the CCC’s
technical annex downplays the hydrogen “power-to-gas” (P2G) electrolysis route: It says the
cost of electricity would have to be less than £10/MWh for electrolysis to be the same cost as
hydrogen produced by Steam Methane Reforming, or energy consumption from electrolysis
would have to reduce significantly. While there is some opportunity to utilize some ‘surplus’
electricity (e.g. from renewables generating at times of low demand) for hydrogen production,
the CCC says its modelling shows that the quantity is likely to be small in comparison to the
potential scale of hydrogen demand. (18) Producing hydrogen in bulk from electrolysis would
be much more expensive and would entail extremely challenging build rates for zero-carbon
electricity generation capacity. In contrast some researchers says electrolysis will be cost
competitive by 2035. (19)
Tom Burke of the E3G consultancy points out that nuclear power stations are offline
(unplanned) about 25% of the time. They are intermittent, as is all energy generation, so it is
fortunate that we don’t actually need base load power. It’s about five years since the then Chief
Executive of Wood Mackenzie Steve Halliday, said baseload is an outmoded concept of how you
manage an electricity grid, and that’s because we have modern sensors, we have deep data,
deep analytics, we have much more sophisticated software, and we are able to manage our
electricity system in a way that delivers affordable and reliable electricity, much more
efficiently than we were able to do in the past, and we simply don’t need very big base load
power stations of any kind any more, and certainly not ones the size of Hinkley. As well as falls
in the cost of renewables, the cost of storage has gone down, dramatically, far faster than
anybody thought possible, and we are now in a position to deliver all of the electricity that
people need over the coming decades, without reliance on nuclear power stations any more
than we are reliant on big coal fired power stations. Toward the end of the coming decade we
will be able to do it without reliance on gas either. We are moving into a very different kind of
electricity system, and the idea that nuclear power, which is essentially a 20th Century
technology, is what you need to solve a 21st Century problem is simply wrong. (20)
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A study which modelled scenarios for Scotland concluded that Scotland could produce the
equivalent baseload power for supply to England at a lower overall cost (99 €/MWh) than the
proposed subsidized price (112 €/MWh) to be paid for electricity generated from the proposed
Hinkley Point C nuclear power plant. This cost includes all extra generation capacity and
transmission lines. In the second part of this work, it was determined that a 100% renewable
energy system could be achieved at an annualized cost of 10.7 b€/a, approximately 8% less
than the 11.7 b€/a expected for an energy system composed of 75% renewable energy. In the
100% renewable energy system, cost savings are achieved through effective energy storage,
sector integration, and flexible generation from dispatchable renewable energy resources, such
as hydropower (1.7 GWe), bioenergy, and synthetic fuels. Complementary resources to 23.4
GWe of wind power also included solar photovoltaics (10.1 GWe), tidal power (1.5 GWe), and
wave power (0.3 GWe). (21)
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3. The Government’s failing energy policy
The UK government is failing to cut carbon emissions fast enough, and failing to adapt to rising
temperatures, according to the Committee on Climate Change. The committee chairman said
ministers were acting like the hapless characters from the vintage comedy, Dad’s Army.
Theresa May recently announced that the UK would lead the world by cutting almost all
greenhouse gas emissions by 2050 – so-called net zero. She also aspired to the UK hosting a
hugely important global climate summit next year. But the CCC said that the UK was already
stumbling over measures needed to achieve the previous target of an 80% emissions cut. Its
latest Annual report says new policies need to be introduced urgently. (1)
Doug Parr, Chief Scientist at Greenpeace UK called the Annual Report “a truly brutal reality
check on the government’s current progress in tackling the climate emergency. It paints the
government as a sleeper who’s woken up, seen the house is on fire, raised the alarm and gone
straight back to sleep.”
Last year the CCC set out 25 policy actions that the UK government should adopt to reduce
emissions. Twelve months later only one of these has been delivered in full. The policy actions
are spread across key sectors: power; industry; transport; buildings; agriculture, forestry and
land use, and waste. The only sector which has seen good progress is power which has made the
most significant reductions for the fifth year in a row. In the past few months the UK has set a
number of coal-free milestones and this change has been driven by strong policies favouring
renewable energies. Coal-fired power generation has fallen from a 40 per cent share of
electricity in 2012 to a 5 per cent share in 2018. This represents a “significant success” and is
clear evidence that policy can drive down emissions.
The government has created an ambitious industrial decarbonisation clusters mission. A key
aim of this is to create a net zero carbon industrial cluster by 2040 which will rely on carbon
capture and storage (CCS) to suck out carbon dioxide from emissions. This would be a world
first. Last month the government awarded £26m of funding for nine CCS projects. The
committee says these promising proposals need to be turned into concrete policies. CCS
technology should be operational by the mid-2020s and working at scale from the 2030s.
Transport has the largest emissions of any UK sector, accounting for 23% of total emissions.
Further delays in adopting policy changes in this area are likely to make reaching the fourth and
fifth carbon budgets extremely difficult. All key building policy gaps identified in 2018 remain
partly or completely unaddressed. Plans for phasing out fossil fuel heating in properties off the
gas grid remain unclear. Energy efficient measures in buildings are being deployed 20% slower
than the recommended rate. The implementation of low-energy heat pumps also remains
weak. (3)
The UK government only has 12-18 months left to raise its game on climate policy, or risk
“embarrassment” as the likely host of the COP26 UN summit late next year. CCC chief executive
Chris Stark told a press briefing launching today’s report: “We are not on track…having a netzero target will not magically fix this problem.” He added: “The government must show it is serious
about its legal obligations…[its] credibility really is at stake here…There is a window over the next
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12-18 months to do something about this. If we don’t see that, I fear the government will be
embarrassed at COP26.” (4)

1.

BBC 10th July 2019 https://www.bbc.co.uk/news/science-environment-48929632 and Guardian 10th July
2019 https://www.theguardian.com/environment/2019/jul/10/uks-preparation-for-climate-crisis-like-dadsarmy

2.

Greenpeace 10th July 2019 https://www.greenpeace.org.uk/press-releases/committee-climate-changereport-greenpeace-reaction/

3.

Independent 10th July 2019 https://www.independent.co.uk/environment/greenhouse-gas-emissionsclimate-change-2050-target-committee-a8997826.html and CCC 10th July 2019
https://www.theccc.org.uk/2019/07/10/uk-credibility-on-climate-change-rests-on-government-action-overnext-18-months/

4.

Carbon Brief 10th July 2019 https://www.theccc.org.uk/2019/07/10/uk-credibility-on-climate-change-restson-government-action-over-next-18-months/
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4. Climate Emergency
In response to the climate emergency local authorities should embrace the local energy
revolution, not old, dangerous, centralised, redundant nuclear technology, according to
Radiation Free Lakeland. The group has been watching with increasing frustration not to
mention growing horror as climate emergency resolutions are adopted by councils without any
clause or caveat at all that new nuclear should not be an option.
Lancaster, for instance, is home to two Advanced Gas-cooled Reactor (AGR) nuclear power
stations, Heysham A and B. Heysham A began generating in 1983 (having taken 13 years to
build) and is scheduled to close in 2024. Heysham B opened in 1988 (having taken 8 years to
build) and is scheduled to close in 2030. (1) On 19 July 2011 the Government ‘designated’
Heysham as a site suitable for the deployment of new nuclear reactors but, although new
reactors have been proposed at six other designated sites, no proposals have been brought
forward for the site. (2)
The reasons why it should not be on the table or anywhere near it are outlined in a new report
by the Edinburgh Energy and Environment Consultancy which is being delivered to Lancaster
City Council with a demand that LCC include a ‘No Nuclear’ Clause in their Climate Emergency
measures. (3)
The report argues that supporting the development of a third nuclear power station at Heysham
would not be an appropriate response to the City Council’s climate emergency declaration for
three main reasons. Firstly a new station would take too long to build; secondly a new station
would not be low carbon; thirdly a new station would be more expensive than alternatives and
would detract from the real solutions to the climate emergency, namely a comprehensive
energy efficiency programme and the development of renewable energy.

Nuclear power plants take too long to build
According to the International Atomic Energy Agency (IAEA) the global average time to build a
nuclear power station is 7.5 years. (4)
Hinkley Point C was first proposed as a site for a new nuclear power station in 2008. (5) Since
then the project has seen huge delays and price escalation even before construction started. The
station is not expected to start generating electricity until 2025 – 27, assuming it is built on
time. So the whole process will have taken almost 20 years. It was originally expected to be
generating electricity by 2017, but construction had not even started by then. (6)
In 2005 construction started on the first EPR – the same reactor type as Hinkley Point C - at
Olkiluoto 3 in Finland, with an estimated start date of 2010. Under the latest schedule, fuel will
now be loaded into the reactor core in June 2019, with grid connection to take place in October,
and the start of regular electricity generation scheduled for January 2020. (7) Not only has the
project taken three times as long to build, but it has also seen costs balloon. In 2012 the project
was already expected to cost about €8.5 billion, nearly three times the reactor’s original €3
billion price tag.
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The second EPR, being built at Flamanville in Normandy, has not fared any better. Construction
started at the end of 2007 and was slated to end in 2012, at a cost of €3.3 billion. On current
estimates it will cost €10.9 billion (6) and it could be delayed until as late as 2022. While
construction has almost finished, substandard quality welds were discovered in February and
April 2018. (9) EDF Energy is also going to have to replace the pressure vessel lid in 2024. (10)
Lancaster City Council has resolved to make the Council’s activities net-zero carbon by 2030.
Clearly a new nuclear power station could not be built in time to play any role in achieving that.
The UK Government has enshrined a net zero emissions target into UK law, setting a goal to
effectively end greenhouse gas emissions by 2050. The Committee on Climate Change (CCC) will
soon advise on the sixth carbon budget (covering the years 2033-2037). Currently the 5th
Carbon Budget has been set to achieve a 57% reduction in emissions by 2030 relative to 1990,
but this was set on the basis of achieving only an 80% reduction by 2050. The next target will
have to be much closer to the Scottish target of 70% by 2030 (to achieve net zero carbon by
2045). In other words the bulk of greenhouse gas emissions reductions will have to be achieved
well before any new nuclear power stations could be built at Heysham. (11)
[N.B. The CCC reached the proposed Scottish targets for 2030 by simply drawing a straight line
between now and 2045, claiming that there was not enough data available to go into more detail
within the legislative timetable. The result — if these targets become law — is that only 4 per
cent more emissions cuts will be made between now and 2030 than was the case with the 80%
target for 2050). Professor Kevin Anderson, one of the UK’s leading climate change experts, has
called for a much more robust target for Scotland of an 86 per cent reduction by 2030, rather
than the 70 % currently planned. (12)]

Nuclear Power is not low carbon
Mark Z. Jacobson, director of Stanford University’s Atmosphere and Energy Programme says:
“There is no such thing as a zero or near-zero-emission nuclear power plant”. With construction
taking anything up to 10 to 15 years longer than renewable projects the emissions not saved
over those years should be taken into account. Jacobson’s paper cites the Olkiluoto 3 reactor in
Finland, the Hinkley Point nuclear plan in the UK and Vogtle 3 and 4 reactors in Georgia, among
others, as examples of projects for which planning began in the past decade and whose entry
into commercial operation is still far from complete. Utility scale solar or wind schemes take
about 2-5 years to begin commercial operations – nuclear effectively emits 64-102g of CO2 per
kilowatt-hour of plant capacity just from grid emissions during the wait for projects to come
online or be refurbished, compared to wind or solar farms. (13)
Jacobson argues that even existing plants emit carbon dioxide due to the continuous mining and
refining of uranium needed for the plant. However, all plants also emit 4.4g-CO2e/kWh from the
water vapour and heat they release. This contrasts with solar panels and wind turbines, which
reduce heat or water vapour fluxes to the air by about 2.2 g-CO2e/kWh for a net difference from
this factor alone of 6.6 g-CO2e/kWh.
All energy sources produce some carbon emissions during their life cycle. There will be CO2
emissions generated to make the steel to build wind turbines for example. It can be quite
complicated to work out the life cycle emissions for nuclear power. Professor Benjamin
Sovacool, now at Sussex University, has looked at 103 different studies and concluded that the
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mean value is about 66 grams of carbon dioxide for every kWh produced by nuclear power. This
compares to about 9g for wind, 32g for solar and 443 for gas. This puts nuclear as the third
highest carbon emitter after coal-fired plants and natural gas. (14) If a large programme of
reactors were built around the globe, life-cycle emissions would increase as the quality of
uranium used decreased, making it necessary to use more energy to get the uranium out of the
ground. (15)

New nuclear costs more and detracts from cheaper alternatives
The commonly quoted additional cost to consumers for Hinkley Point C is £30 billion (16)
Professor Steve Thomas et al say this is the net present value (discounted) of the total subsidy
to Hinkley to be paid by consumers over the 35 years. The actual additional cost to consumers
could be as much as £100 billion in today’s money. The high price made the deal so unpopular
even with nuclear power enthusiasts that the government determined that new financial
models would be needed that would appear to produce lower prices. In fact the only way the
strike price can be significantly reduced is by reducing the risk to the developers and financiers,
which will reduce the cost of capital at the expense of consumers and taxpayers. The record of
large reactors is so poor in terms of cost and lead-time, it is hard to understand why the UK is
still pursuing this option. It is still likely it would be cheaper for consumers if Hinkley Point was
abandoned and penalties paid, while the other projects can all be abandoned at no additional
cost to the public – all expenses incurred by the developers to date have been at their own
risk. (17)
“New nuclear power seemingly represents an opportunity for solving global warming, air
pollution, and energy security,” says Mark Jacobson. But it makes no economic or energy sense.
“Every dollar spent on nuclear results in one-fifth the energy one would gain with wind or solar [at
the same cost].” (18)
Prices of renewables have fallen sharply in the past few years, for example, the cost of offshore
wind fell from about £140/MWh to £57.5/MWh in only four years with every prospect that
prices will fall further. (19) If the Government were to lift their block on onshore wind farms to
help meet the UK's ambitious climate targets energy bills could be cut by £50 a year compared
to a high-gas energy mix according to new research commissioned by the trade body,
RenewableUK. The analysis undertaken by Vivid Economics shows that growing onshore wind
from 13GW today to 35GW by 2035 would reduce the cost of electricity by 7%. Onshore wind is
expected to be cheaper than gas-generated electricity because of plummeting turbine
technology costs and the rising cost of carbon emissions. (20)
Energy efficiency should also be at the top of the list to replace a new nuclear programme. In the
past decade, UK electricity demand has declined significantly despite the lack of a strong energy
efficiency programme. This will have the double benefit of reducing consumer bills and hence
fuel poverty as well as reducing greenhouse gas emissions. If natural gas is to be replaced as the
primary space heating fuel by electricity or hydrogen, it is essential if this is to be affordable
that the heating load is minimised. Recent work by the UK Energy Research Centre has shown
that currently cost effective investments in energy efficiency could save around a quarter of the
energy now being used. This is equivalent to more than the output from the whole of the
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Government’s originally planned 16GW of new nuclear, could be more rapidly and reliably
delivered on time and to budget. (21)
Many advocates of new nuclear construction call for a “balanced energy policy” and promote the
idea that ‘we need every energy technology’ in order to successfully tackle the climate change
problem. This idea suggests that we have infinite amounts of money to spend on energy
projects, which is obviously nonsense. Resources are scarce, so we need to make choices.
Because climate change is a serious and urgent problem then we must spend our limited
resources as effectively and quickly as possible - best buys first, not the more the merrier. For
each pound we spend we need to buy the maximum amount of “solution” possible. (The “least
cost” solution) Investment in more expensive nuclear power will, in effect, worsen climate
change because each pound we spend is buying less solution than it would do if we were to
spend it on energy efficiency and renewables. (22)
Amory Lovins of the Rocky Mountain Institute points out that a kilowatt-hour from a new
nuclear power station costs at least three times as much as saving one through efficiency
measures. Thus every dollar spent on efficiency would displace three times more coal or gas
than a dollar spent on new reactors. But, perhaps more importantly, the savings from spending
on efficiency can go into effect much more quickly, because it takes so long to build
reactors. (23)

Nuclear energy use impedes renewable energy development
Even if only some of the new nuclear power stations proposed come online, new renewable
energy would be crowded out. This is because electricity contracts given to nuclear power give
them 'dispatch priority' over renewable energy, causing windfarms and solar farms to be turned
off to give priority to nuclear power. Indeed, this is already happening with our current levels of
nuclear and renewables. Renewable energy generated 33% of UK electricity in 2018, a figure
that, with the recently announced 'sector deal' for offshore wind, will increase to around 65%
by 2030 even without any more onshore wind and solar pv. If we had 35% coming from nuclear
power, there simply wouldn’t be any market space for any more renewable energy. (24)
New nuclear plants would get in the way of expanding renewables, because they are inflexible
and can’t balance the output from variable renewables like wind and solar. We need to invest in
flexible supply and demand side balancing systems, smart grids, and storage, including
electrolytic ‘Power to Gas’ hydrogen production, using surplus renewables power, stored ready
for conversion back to electricity when renewables inputs are low. Baseload plants are
inefficient and cannot meet demand as needed. In fact, nuclear energy has the lowest flexibility
and the worst response speed compared to all other power technologies. (25)
Nuclear power stations are not resilient to climate change Nuclear power plants function
inefficiently or are forced to close during droughts and heatwaves. And many nuclear plants are
located along coastlines. As seas rise, coastal nuclear power plants could be at-risk from being
flooded making them inoperable. Their radioactive waste inventories, if not moved in time,
could be in danger of leaking into the oceans. Using nuclear plants to address climate change
involves unacceptable risks Nuclear power involves major risks, including: a higher probability
of serious accidents; a mounting and unsolved radioactive waste problem; and increased
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nuclear proliferation. Renewable energy risks none of these. Why replace one risk – climate
change – with another – nuclear accidents and radioactive waste – if we don’t need to.

Conclusion
An ‘Energy Revolution’ is already happening across the UK and local authorities like
Nottingham, Bristol and Manchester are leading the way. Lancaster should be aiming to catch
up quickly. Local government is fast becoming established as the democratic route to engaging
the community in decisions about clean energy and low energy buildings – it offers the
opportunity to share the benefits of the energy revolution equitably. With planning powers, a
large number of public buildings, a fleet of public vehicles, and responsibility for social housing,
economic regeneration, transport and social care local authorities are in a unique position to
play a major role in this ‘revolution’ as well as being critical to delivering on carbon targets,
keeping energy bills down, tackling fuel poverty, improving health and creating jobs. (26)
Supporting a third nuclear power station at Heysham would threaten these potential gains. A
new station would take too long to build; it would not be low carbon; it would be more
expensive than alternatives and would detract from the real solutions to the climate emergency,
namely a comprehensive energy efficiency programme and the development of renewable
energy.
Multinational investment bank, UBS, says large centralised power stations could be obsolete
with 10 to 20 years because they are too big, inflexible, and “not relevant” for future electricity
generation - it is “time to join the [solar] revolution”. The UBS report follows similar analysis by
other large financial institutions and energy experts including Goldman Sachs, Barclays,
Bloomberg and Citigroup who expect new solar and renewable technologies to drive rapid
change in large scale utility companies. (27) At the rapid rate of change in small-scale renewable
and energy efficiency technologies, any proposed new nuclear reactors at Heysham would
obsolete before they are built, yet consumers could still be forced to keep paying for these
redundant white elephants. In addition Lancastrian citizens will have failed to benefit from the
democratic gains which can be achieved if the City Council fully embraces the energy revolution
now.
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5. Electric Futures
The UK will only be able to achieve net zero emissions by 2050 if "immediate action" is taken to
overhaul transport, heating, and electricity systems, according to the National Grid Electricity
Systems Operator (ESO). It says large swathes of the UK's industrial and commercial energy
demand will need to electrify, at the same time as millions of electric cars and electric heat
pumps are deployed across the country.
This could push up electricity demand from 348TWh per year today to 491TWh in 2050, with
peak demand spiking at around 115GW in 2050, almost twice today's level. Business and
industry would also have to adopt more demand response measures to flexibly manage at least
13GW of capacity load during times of high demand. At the same time a massive programme of
energy efficiency improvements will be required for domestic properties to ensure that
remaining heat demand can be almost completely delivered through electric and hydrogen
technologies. (1)
As we reported in May, ESO is readying itself for life without any fossil fuels. It wants the system
to be “zero-carbon capable” by 2025. Today natural gas regularly provides more than half of the
U.K.’s electricity, but increasing wind and solar power output means the need for the fossil fuel
is sometimes very low, falling below a quarter of usage on windy days. To keep the system
balanced, the network may need new technology such as flywheels and supercharged
capacitors. Large coal and natural gas power stations give the network more resilience, known
as inertia, because they have heavy spinning shafts and turbines, while solar and wind plants
reduce grid stability as they are dependent on weather conditions. (2)
ESO says the electricity grid will be able to operate ‘safely and securely at zero carbon’ by 2025
whenever there is sufficient renewable generation online and available to meet demand. By
then, ESO will have transformed the operation of the electricity system and put in place the
innovative systems, products and services to ensure that the network is ready to handle 100%
zero carbon. This means a fundamental change to how the system was designed to operate;
integrating newer technologies right across the system – from large-scale off-shore wind to
domestic scale solar panels – and increasing demand-side participation, using new smart digital
systems to manage and control the system in real-time. (3)
ESO says “There soon will be times in the year when the market could meet the total demand for
electricity through renewable generation only and these periods will increase as more and more
renewables are connected and more load actively participates in the market.” (4)
ESO’s latest Future Energy Scenarios report (5) maps out credible pathways and scenarios for
the future of energy for the next 30 years and beyond. Based on input from over 600 experts, it
looks at the energy needed in Britain, across electricity and gas - examining where it could come
from, how it needs to change and what this means for consumers, society and the energy system
itself. The report outlines five potential energy futures – including net zero by 2050 – and is
intended to stimulate debate rather than provide definitive predictions. It highlights the
importance of different parts of the energy industry working together and details the critical
actions needed to accelerate the decarbonization of the system.
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Scenario

80% target
met

Supply

Heat

EVs

Nuclear

Two Degrees

Yes

Offshore wind
generation
growing to over
six times 2018
levels.

Over a third of
homes
heated by
hydrogen by
2050.

Public vehicle
charging points
become more
popular, leading
to less smart
vehicle
charging.

Community
Renewables

Yes

By 2050, 58% of
total generation
capacity
is decentralised

Over 75% of
EV
owners engage
in smart vehicle
charging by
2050.

Steady
Progression

No

Some growth in
large-scale
renewables
&other
centralised
technologies,
particularly
offshore wind.

Consumer
Evolution

No

50% of total
generation
capacity is
decentralised
by 2050.

Over 80%
uptake of lowcarbon heat in
homes by 2050,
including
electric heat
pumps, hybrid
heat pumps,
district heat and
biofuels.
Over 60% of
overall energy
demand is
provided by
natural gas at
2050. Carbon
capture, usage
and storage is
commercialised
and used for
power
generation and
hydrogen
production via
methane
reforming.
Around one
third of homes
using lowcarbon heat
solutions by
2050, such as
district heating
schemes and
electric and
hybrid heat
pumps.

Increased
offshore
wind
capacity decreased
nuclear
capacity.
SMRs
introduced.
Increased
offshore
wind
capacity decreased
nuclear
compared to
previous
years.

Net Zero

Yes

Lowest
interconnector
and nuclear
capacity of all
scenarios.
As Two Degress
with features of
Community
Renewables.

Slower uptake
of EVs

Increased
offshore
wind
capacity decreased
nuclear
compared to
previous
years.

Slower uptake
of EVs but 70%
involved in
smart charging.

Increased
offshore
wind
capacity decreased
nuclear
compared to
previous
years. No
SMRs

ESO says the energy system is already transforming as the trends of decarbonisation,
decentralisation and digitisation revolutionise how we produce and use energy every day. For
instance the system operated coal free for over two weeks this summer and carbon intensity of
generation last winter reached a new low. However, only two of the five scenarios meet the
original 80% target for 2050. The key message of the report is that reaching net zero carbon
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emissions by 2050 is achievable, but will require immediate action across all key technologies
and policy areas. Action on electrification, energy efficiency and carbon capture will all be
needed at a significantly greater scale than assumed in any of our core scenarios.
A whole system view across electricity, gas, heat and transport underpins a sustainable energy
transformation. Widespread digitalisation and sharing of data is fundamental to harnessing the
interactions between these changing systems.
ESO says most existing nuclear plants in GB are more than 35 years old, with all but one plant
expected to close before 2030. As a result, ESO expects an ongoing reduction in GB nuclear
capacity during the 2020s, as stations start to close before new plant is ready to generate. ESO
has revised nuclear projections downwards across all scenarios, to reflect uncertainty of new
project delivery.
According to the report hitting net zero emissions will require all of the action from the Two
Degrees scenario, plus further measures. Bioenergy with carbon capture and storage will be
necessary to deliver negative emissions for certain activities, while road transport must be
completely decarbonised, with passenger vehicles and heavy duty transport shifting to electric
or hydrogen power.

Electric Vehicles
The analysis shows the positive role electric vehicles can play in decarbonization, with a
predicted 35 million electric vehicles by 2050 providing greater flexibility and supporting
increased energy from renewable sources. During periods of oversupply EVs could be used to
store excess electricity with the potential to store roughly one fifth of GB’s solar generation for
when this energy is needed.
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Kayte O’Neill, Head of Strategy and Regulation at National Grid ESO says: "Electric vehicles
continue to be a catalyst for decarbonizing the system, making it more flexible as well as bringing
down costs for consumers."

V2G Technology
Plugging electric vehicles (EVs) into the grid could cut £270 million a year off the cost of
running the UK power system by 2030, according to a report by Moixa and a consortium of
leading energy and transport companies. It analyses the benefits of Vehicle to Grid (V2G)
technology, which allows EVs to support the electricity network, storing power when it is
abundant and feeding it back into the grid at times of peak demand. Chris Wright, chief
technology officer at Moixa, said: “By 2030 there will be millions of electric vehicles on our roads.
This report shows how they can play a vital role in the UK’s energy system as batteries on wheels,
helping to manage supply and demand and saving hundreds of millions of pounds. It also shows
how savings can be shared fairly with drivers, lowering the cost of owning EVs and supporting
growth of the sector.”(6)
According to a new study published by researchers at Element Energy, EVs have the potential to
save France, Italy, Spain, and the UK €4bn a year, but only if governments prioritise the
integration of smart charging technology. (7)


Meanwhile, the first of more than 100 electric forecourts powered by solar panels to be
built in the UK has been announced for Braintree in Essex. Gridserve has submitted a
planning application for the Braintree Electric Forecourt, to be located next to the
Horizon 120 Business & Innovation Park, which the company says will offer the “world’s
fastest” charging rates, refuelling a typical EV in less than 30 minutes. It will consist of
24 ultra-fast charging bays, a coffee shop and convenience supermarket and also serve
as an education centre and hub to explore a range of EV solutions. (8)



Centrica appears to be thinking along the same lines as Gridserve. Its research has found
that 75% of companies with vehicle fleets are considering going electric, but have
inadequate connections to charge multiple vehicles at once, and upgrading the supply
network can be costly and time-consuming. Centrica is launching products including
installing solar panels to generate more electricity during the day and giant batteries
that can store electricity for use at peak times. The company also aims to increase
workplace-charging at office car parks and businesses that use fleets of delivery
vehicles.



More than 1bn EVs could be on the road by 2050, their 14 TWh of EV batteries dwarfing
the projected 9 TWh of stationary batteries, according to the IRENA report “Innovation
Outlook: smart charging for electric vehicles”. Smart charging could therefore save
billions of dollars in grid investments. Distribution system operator Stromnetz Hamburg
is testing a smart charging system which, when fully implemented, could reduce grid
investments by 90%. But there are specific challenges, including: slow charging (rather
than fast) is better suited to grid balancing; “car sharing” reduces an EV’s grid
availability; charging infrastructure at home and at the workplace is critical. (10)
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UK Power Networks, has launched a trial to manage smart charging patterns via a
market-led approach for the first time in the country. In a trial dubbed Shift, the
company offers financial incentives to 1,000 owners of electric vehicles, for charging
their cars during off-peak hours. In an announcement, UK Power Networks said “the
options are either to spend customers’ money on building new infrastructure to meet this
increasing demand or to charge in a smarter way to avoid it.” For this trial, energy
technology supplier Octopus Energy, intelligent energy platform Kaluza, of OVO Group,
and charge point operator Pod Point will work to develop business models and market
mechanisms to enable smart charging, to eventually roll out a solution nationwide. (11)
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6. Will there really be 35 million electric
vehicles by 2050?
Car use will still need to be curbed even when all vehicles are powered by clean electricity,
according to The Centre for Research into Energy Demand Solutions (CREDS). It warns that
electrifying cars will not address traffic jams, urban sprawl and wasted space for parking.
CREDS says the government should devise a strategy allowing people to have a good standard of
living without needing a car. The government says it is spending £2bn to promote walking and
cycling. Many young people in cities are choosing not to buy cars. Instead they are using public
transport, walking, cycling, taking minicabs and hiring cars when they are needed. Car
ownership is wasteful because cars are parked for 98% of their lifetime, with a third of cars not
going out every day. (1)
Conventional wisdom seems to suggest that most of the 38 million vehicles currently on UK
roads will be replaced by electric vehicles. But by doing this we could be introducing a whole
new set of environmental and social problems. These problems have a name, says former SNP
MP George Kerevan: cobalt. This is a very rare metallic element, usually found alongside nickel,
silver and copper deposits. The resultant waste from cobalt mining in the DR Congo pollutes
rivers, the dust from the pulverized rock causes serious lung infections and the great Congo
rainforest is fast disappearing. (2)
According to experts from Meridian International Research more than 60% of the world’s cobalt
comes from the DR Congo. Chinese companies are running many of the country’s industrial
mines using more than 35,000 children – some as young as six – to do the dirty work. They are
risking their lives to mine cobalt for big electronic firms, many of which are likely to be aware of
the appalling conditions they work in. (3)
Another problem with electric vehicles is the particles from brake wear, tyre wear and road
surface wear which, according to the government’s Air Quality Expert Group, directly contribute
to well over half of particle pollution from road transport. So electric cars won’t offer a complete
solution to air pollution problems. Even self-driving electric cars would produce pollution and
congest the roads. The key is to reduce the use of cars by getting people on to less-polluting
forms of transport. (4)
[Although one letter in The Times asserted that pollution from brakes will significantly decrease
as more cars run on electric power, because regenerative braking is free of emissions and
electric cars use this as the primary means to slow down or stop. (5) Professor Paul S Monks,
Chairman, Air Quality Expert Group; agreed with the assertion but pointed out that brakes are
only one of a number of factors that can contribute to changes in non-exhaust vehicle fleet
emissions. Other factors, such as increases in vehicle weight, are likely to contribute to
increased emissions from tyre and road surface wear. When these are added together, he said, it
is clear that this form of pollution will persist well into the future. (6)]
The government has called on the car industry to take urgent action to tackle air and plastic
pollution from car tyres, brakes, and road surface-wear, with Ministers warning the issue is a
“poorly understood” yet growing problem that may require stricter standards for both battery
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electric vehicles (EVs) and fossil fuel cars. Lower speed limits on urban roads could help.
However, the expert group suggested that the most effective strategy for these pollutions would
be to cut the overall volume of traffic. (7)

Supporters of V2G Technology and the flexibility services that could be provided by
electric vehicles might need to re-think their numbers.
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7. Flexibility Notes


The roll out of hydrogen energy storage could see the UK “meet low-carbon targets with
10GW less nuclear capacity” according to Imperial College London professor of energy
systems Goran Strbac. He says that increasing the flexibility of the electricity grid
through hydrogen storage could mean the UK needs fewer nuclear power plants. (1)



The world’s longest “interconnector” - 447-miles (720km) long – will soon connect the
UK and Norway. On the edge of a peaceful lake at Kvilldal, western Norway, a converter
station is being built which will enable cheap electricity generated by a hydro power
plant situated deep inside the Norwegian hillside to be transmitted to the UK. The £1.8
billion collaboration between National Grid and Statnett will also allow extra power
from British renewables to be “stored” in Norway’s vast Blasjo reservoir, known as
Europe’s green battery. (2)



500MW of additional large-scale battery storage capacity could be built in the UK in
2019, increasing capacity by more than 70% to 1.2GW. The pipeline of projects
currently stands at 11GW, and although it is unlikely that this will all be built, nearly
800MW is at the ‘under construction/ready to build’ stage, meaning that they are likely
to be built within the next 12 months. (3)



A vast “super battery” is set to be installed at the UK’s largest onshore wind farm Whitelee near Glasgow. The 50MW lithium-ion battery will store energy generated from
the site’s wind turbines, and will help maintain a supply of green electricity even when
the wind is not blowing. At its peak, the wind farm can generate 539MW of electricity,
enough to power just under 300,000 homes – or all the households in Glasgow. South
Lanarkshire Council granted planning permission for the project in May, and that
decision now being backed by the Scottish government. (4)



UK households and businesses can now access one of the largest commercially available
home batteries on the market, after Tonik Energy began the roll out of the latest version
of the Tesla Powerwall to 250 sites across the country. The Tesla Powerwall is a battery
storage system for domestic and commercial customers based on Tesla’s electric vehicle
(EV) battery technology. It is designed to be hung on a wall inside a house or office and
store renewable energy generated by onsite renewables, which it then releases at times
of peak demand. Tonik Energy announced this week it has started the roll out of the
latest version of the battery, which can store up to 13.5kWh of electricity, has a
maximum continuous output of 5kW, and boasts an 80% capacity retention rate over 10
years of unlimited charge cycles. (5)



A British technology company which claims it can slash energy bills by as much as 70%
has drafted in influential investment bank Evercore to advise on a £50m funding round.
Social Energy has developed an artificial intelligence system which works with
residential solar panels and storage batteries to predict when a home will use energy
and then trades the excess energy to generate returns. The amount made from selling
that energy can then be knocked off people’s energy bills. (6)
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UK Power Networks has contracted 18.2MW of grid balancing services in London and
South East England, after holding one of the UK’s first major auctions to provide power
flexibility through the use of battery storage, demand-side-response, and behind-themeter generation technologies. The distribution network operator is the UK’s first to
commit to a ‘Flexibility First’ approach aimed at more efficiently using generated energy
as increasing levels of intermittent renewable power sources come on to the grid. The
hope is that the approach can provide additional power capacity at lower cost and with
lower emissions than compared to the traditional approach of building more power
plants for grid reinforcement. After first announcing the auction in May, UK Power
Networks announced late last week that it has now agreed contracts collectively worth
£450,000 with four companies: Moixa, AMP Clean Energy, Limejump and Powervault.
UK Power Networks teamed up with Piclo to identify areas best suited for provision of
flexibility services, using the software designer’s smart energy platform to provide a
“heat-map” for areas of network congestion and link them with grid flexibility service
providers. (7)
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8. Wind and solar capacity could replace the
need for new nuclear
Cornwall Insight – an energy consulting firm - says wind and solar capacity could replace the
need for additional nuclear power in the UK, but some form of support for them will probably
still be needed.
Findings from their Benchmark Power Curve show that meeting UK’s fourth and fifth carbon
budgets without commissioning new nuclear capacity is a real possibility. Not only this, but the
forecasts predict that meeting these targets can be achieved at a lower cost compared to
developing a new fleet of reactors.
Continual improvements to the development and operation of renewable technologies such as
wind and solar see them become increasingly cost-effective, allowing the UK to meet its targets
without the need for additional new nuclear capacity. But deployment may still need some form
of support above and beyond the power markets. (1)
Ben Hall, head of new business at Cornwall Insight, said its latest forecast marked a “notable
shift away from previous thinking” that new nuclear would be needed to meet climate targets in
the UK. Wind and solar are increasingly competitive on costs and could well negate the need for
new nuclear capacity, he argued. (2)

BNEF
In contrast, looking more globally, Michael Liebreich of Bloomberg New Energy Finance says:
“…the overwhelming priority is to keep existing nuclear plants open; when it comes to new plants,
the current generation of plant designs won’t cut it on economic grounds; and for goodness sake,
let’s get serious about developing SMRs and researching the generation of nuclear technologies
that might even follow them.” (3)
The global power sector generated more than 26,000TWh in total in 2018. Nuclear power
provided 10%, according to BloombergNEF. Fossil fuels contributed 63%, with coal the largest
source at 37% and gas the next biggest at 23%. Taken together, renewable sources delivered
26%, but their biggest contributor was hydro, at 16% of the total. Wind & solar accounted for
4.8% and 2.2% respectively - just 7% between them’. Liebreich says “If your plan to deliver a
20% or 45% emission reduction in the electrical sector … via wind and solar alone, assuming some
moderate level of economic growth, you would have to add two to four times as much capacity in
the next decade as has been added in total in the last two decades. BNEF’s recently-released New
Energy Outlook 2019 shows that, while we could hit the lower end of that range, it is highly
unlikely we will hit the higher end of the range on the current trajectory”.
Dave Elliott notes that he’s left out hydro & other renewables, so it’s wind & solar expansion
only. They have expanded by an annual average of 20.8% & 50.2%, respectively, over the past
decade. i.e. doubling in the case of solar, and we might expect their growth to accelerate, maybe
delivering four times as much capacity, maybe more. Leibriech says they will have to, so as to
also meet the heat and transport demand- he says that would mean ‘building an additional 10 to
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15 times current installed capacity of wind and solar’ by 2030. That sounds stretching, but not
impossible- and remember we also have hydro and the other renewables, including direct heat
suppliers (e.g. solar, biomass, geothermal CHP). It doesn’t all have to be done with green
electricity.
Liebreich admits that energy efficiency could possibly reduce demand growth- but says only by
25% by 2030. Actually the EU target is 32.5% by 2030 and Germany is aiming for 50% by 2050.
But leaving that aside, he says we will still need a 10 times capacity expansion. Elliott says “Well,
bring it on! If we didn’t spend so much on nuclear we could speed up renewables and energy
saving.”
Using the National Audit Office (NAO) Hinkley figure: a 30-billion-pound subsidy could deliver
3.2GW of efficiency improvements among the UK’s power users; or enough onshore or offshore
wind farms, together with the required interconnections, to deliver 3.2GW of dispatchable
power to the UK; or 3.2GW of natural gas capacity, equipped with carbon capture and storage;
or 3.2GW of dispatchable solar thermal in North Africa, with an undersea high-voltage direct
current cable. In face we could probably build all four with that money. But no, Liebreich wants
to divert money to SMRs, which he thinks will be cheap and safe. And also to keep the old
nuclear plants going, to delay the huge decommissioning costs. He even looks to fusion.
Basically, he just won’t let go of the nuclear dream.
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9. Energy Efficiency – essential to meet net
zero targets
The UK "stands no chance" of slashing greenhouse gas emissions to net zero by 2050, nor
meeting its interim carbon budgets, unless the government takes urgent action to improve the
energy efficiency standards of buildings and households, according to the latest report from the
House of Commons Business, Energy and Industrial Strategy (BEIS) Committee, and yet
investment has shrunk over the past decade. (1)
The Committee found the rate of efficiency measures - such as insulation and low energy
lighting - installed in UK homes under government schemes has plummeted by 95% since 2012.
At the same time, builders are currently able to exploit loopholes allowing them to construct
new homes to outdated standards and sell homes that do not meet advertised energy standards.
The Committee said energy efficiency should be treated as a national infrastructure priority.
The government should deliver far more robust building regulations and fill the "substantial"
gap in funding needed to bring existing homes up to scratch. (2)
"Improving energy efficiency is by far the cheapest way of cutting our emissions and must be a key
plank of any credible strategy to deliver net zero by 2050," said Labour MP Rachel Reeves, who
chairs the BEIS Committee. "If the government lacks the political will to deliver energy efficiency
improvements, how can we expect it to get on with the costlier actions needed to tackle climate
change? More energy efficient buildings are not only crucial for tackling climate change but are
vital for lowering customers' energy bills and lifting people out of fuel poverty."
The UK Green Building Council (UKGBC) is calling for better energy performance in new
housing driven by the imminent update to Building Regulations, and using the Comprehensive
Spending Review to kick start much-needed investment in our inefficient existing stock.
As we have reported here many times, the incoming Conservative-LibDem Coalition
Government of 2010 was officially planning on the basis of a doubling or possibly even a tripling
of electricity consumption by 2050. The 2005 Energy White Paper was expecting that by 2020
electricity consumption would have increased by 15%. In reality it has decreased by 16%.
Nowadays primary energy demand is expected to continue falling by a further 11% by 2025.
But after that projections revert to the bad old days. Within ten years Government forecasters
expect consumption to be 2% more than today.
Andrew Warren, chairman of the British Energy Efficiency Federation says what the forecasters
are essentially telling Government is that their past energy efficiency policies have been rather
effective. But since the Government has been systematically removing these policies the
reductions trend is now going to go into reverse. We mustn’t let this happen. (3)
Warren is calling for a 30 by 30 Energy Efficiency Act which means that 27m homes and 3m
non-domestic buildings would be made completely energy efficient by 2030. (4) Theresa May
has already promised that energy usage in all new construction would be at least half of that
permitted under current building regulations by 2030. As part of its Green Growth and Grand
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Challenge Mission” the Government has also said it is aiming to halve energy costs for existing
building stock – domestic and commercial. (5)
The Government is now seeking views on market barriers to energy efficiency in the UK, and
how it can create new markets for energy efficiency, securing its role in the wider energy
market, contributing to flexibility and becoming a reliable alternative to increased generation
and network reinforcement. It is keen to hear from energy companies, network operators,
technology suppliers, large businesses, SMEs, financial institutions, Energy Service Companies
(ESCOs), Local Enterprise Partnerships, Non-Governmental Organisations, academics and
anyone else with an interest in this area.(6)
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10. Old Nuclear
The International Energy Agency has warned that allowing ageing nuclear power plants to shut
down will push up the price of electricity and increase greenhouse gas emissions. Many reactors
in the US and the EU are approaching the end of their intended lifetimes, and if they are allowed
to go out of service the proportion of those economies' electricity production coming from
nuclear power will plunge over the next two decades. Instead the IEA is calling for lifetime
extensions for nuclear plants as “a cost-effective solution."
In contrast in the UK the Energy and Climate Intelligence Unit argues that existing nuclear
reactors could be phased-out without pushing up emissions. If the UK’s nuclear regulator finds
that cracks, like the ones found in the core of Hunterston B, are worse than expected, a mixture
of renewable generation technologies – onshore wind, offshore wind and solar PV – would be
the lowest cost option, with cumulative savings to 2035 up to £18 billion compared with natural
gas-fired power stations. (2)
An accelerated programme to replace all the lights in the UK with LEDs could cut peak
electricity demand by about 8GW – almost enough to replace all existing nuclear capacity. LEDs
produce less waste heat and so can sometimes cut the need for air conditioning in places such
as hotels and large office buildings. Even a much more restricted national campaign that just
focused on domestic houses would have a dramatic impact. If we switched the lights in the parts
of the house that are in use in early evening - essentially the kitchen and living areas - we would
reduce home demand by more than 50%. We could cut the typical demand for electricity to run
lights from today's evening average of 180W to 80W by replacing about 21 bulbs in the typical
home. The impact would reduce peak electricity demand by 2.7GW – almost the capacity of
Hinkley Point C. The payback period of such a scheme is about two years at 2015 LED prices.
For an expenditure of around £60, the householder would typically save £30 a year. (3)
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